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PaGouas mporpamma cocrasiera Ha ocHoBe @I'OC BO - 6akanaBpuaT 110
HanpasieHuto moarotoBku 27.03.01 Cranmaprusanus 1 MeTpoJiorus (mpuka3 MHUHOOpHAYKH
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Pa6ouas mporpaMma paccMOTpeHa i 0J00peHa Ha 3aceaHuu Kadenpel TexHomoruu,
cepTH(UKAIUK U CepBHCa aBTOMOOUIEH

27.01.2026, mpotokon Ne 4
3aB. kadenpoit /'¢ N.IO. Me3un

PaGouyas mporpamma 0100peHa METOIHUECKON KOMUCCHEH
02.02.2026 r. mpotokon Ne 4
[Ipencenarens

Pabouas mporpamMma cocTaBiieHa:
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
yueOHOM rojy Ha 3aceqanuu Kadeapsl TexHomoruu, cepTuduKanuy U cepBuca

[Iporokonm ot 20 . Ne

3aB. kadenpoii 11.10. Mesun

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM TOJTy Ha 3acefannu Kagenpsl TexHonoruu, cepTuuKamm u cepBrca

[Iporokonm ot 20 . Ne

3aB. kadenpoii 1.10. Mesun

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
y4eOHOM rojly Ha 3acefqanuu Kadeapsl TexHoIoruu, cCepTH(UKAINN U CEPBHCA

[Iporokom ot 20 . Ne

3aB. kadenpoit 11.10. Mesun

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rojly Ha 3aceqanuu Kadeapsl TexHoJIornu, cCepTH(UKAINN U CEPBHCA

IIporokom or 20 . Ne
3aB. kadeapoii N.1O. Me3un




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)
(dbopMupOBaHNE 3HAHUN IO COBPEMEHHBIM METAJTYPrU4€CKIUM TEXHOJIOTUSAM U
(dbopMupoBanue mpodheccuoHaIbHOr0 YPOBHS MOATOTOBKH OaKaIaBpoOB.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Juctummza TexHosmorus npou3BoACcTBa METAJUIONPOAYKIIUY BXOIUT B 4aCTh
y4eOHOro miaaHa GopMUpPyEMyI0 y4acCTHUKaMH 00pa30BaTEelIbHBIX OTHOLIEHUH
00pa3oBaTenbHON IPOrPaMMBI.

Jlig n3ydeHus IMCUUIUIMHBI HEOOXOAUMBI 3HaHUs (YMEHMSL, BIAJACHUS),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe N3YUCHHS TUCIUILIMH/ IPAKTUK:

MaremaTnyeckue OCHOBBI HHKEHEPUN

OCHOBBI METAJUTYPTUYECKOTO IIPOU3BOCTBA

NudopmaTtuka

OCHOBBI TEXHUYECKOT'O PETYJINPOBAHUS

MesxoTpacneBas CTaHIapTU3ALM

3HaHus (yMEHUs, BIIAICHUS ), OJYyYEHHbIE IPU U3yYECHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YYSHHSI JUCLUIUIMH/IPAKTUK:

MeTtoapl 1 cpeacTBa U3MEPEHUHN U UCTIBITAHUIM METaUIONPOAYKLIAN

IToaroToBka K ciaye U caada rocyJapCTBEHHOTO K3aMeHa

[ToaroToBka K mporexype 3amuThl ¥ 3alUTa BBITYCKHON KBaTH(PUKAIMOHHOM
paboThI

[IpoekTHas neATEIbHOCTD

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pe3ynbraTe ocBoeHUs TUCHMITIMHBI (MOY ) «TeXHOJIOrus Mpou3BOJCTBA
METAJUIONPOLYKIIMM» 00ydaroLuiicsa JoKeH 00J1a1aTh CIeAYIOIUMI KOMIIETEHIIUAMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

I1K-1 CriocobeH opraHu30BbIBaTh MEPOIIPUATHUS IO POBEICHUIO UCIIBITAHUH U KOHTPOJIIO
KAauecTBa HAa BCEX CTAUSAX MPOU3BOACTBEHHOTO MpoIiecca

I1K-1.1 AHaJIN3UPYET COCTOSHUE KAUYECTBA HA TPOU3BOJICTBE

[1K-1.2 OpranusyeT U MPOBOAUT UCIIBITAHUS MPOIYKIIMH Ha BCEX CTAIMIX
IIPOU3BOICTBEHHOTO ITpoLecca

IK-1.3 OpranuzyeT U NPOBOJUT KOHTPOJIb KAYeCTBA HA BCEX CTAAMSIX

IMPON3BOJACTBCHHOTI'O ITPOILICCCa




4. CTpyKTYpa, 00H6M H COJEprKaHNe TUCHUUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

HHUCJIIC:

— KOHTaKkTHast padora — 90,85 akas. yacos:
— aynuTopHas — 85 akaj. 4acos;
— BHeayauTopHas — 5,85 akaJl. 4acos;

— camocTosTenbHas pabora — 71,45 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeny — 17,7 akaj. yac

dopma arTecTaluu - 5K3aMeH, KypcoBasi paboTa

Paznen/ tema
JIUCHUATIIUHEI

Cemectp

AynuropHas
KOHTaKTHas pabora
(B akan. yacax)

11ab.
3aH.

Jlek.

IPAaKT.
3aH.

CaMocrosTenbpHas

paboTa cTyneHTa

Bun
CaMOCTOSTEIIFHON
paboThI

®dopma TeKyIero
KOHTPOJIA
yCIIeBa€MOCTH U
MIPOMEKYTOUHON
aTTeCTaluu

Kon
KOMIICTCHIIHH

1. O0u1re BOPOCH TEXHOJIOTHH
MPOKATKH

1.1 O6muast xapaKTepUCTHKA
METaJUTyPTHYECKOTO
TPOM3BO/ICTBA

CaMOCTOSTENBHOE
U3ydeHHe
yueOHOM
JIMTEPATYPHI,
BBITIOJTHEHHE
KypCOBOT'O
MPOEKTa

YcTHbIi# ompoc

TK-1.1, TIK-
1.2, TIK-1.3

1.2 CtpykTypa IpoKaTHOTO
MPOU3BOJCTBA

CaMOCTOSITEIBHOE
U3yUYCHHUE
yueOHOM
JIMTEPATYPHI,
BBITIOJTHEHUE
KypCOBOT'O
MPOEKTa

VYcrHbI# onpoc

TK-1.1, TIK-
1.2, TIK-1.3

1.3 OcHOBHBIE BUJIBI
MPOKATHOM MPOAYKIIUN

CaMOCTOSITEFHOE
U3yUYCHHUE
yueOHOM
JTATEPATYpPHI,
BBITIOJTHEHUE
KypCOBOT'O
poeKTa

YceTHbIi onpoc

IIK-1.1, IIK-
1.2, IK-1.3

1.4 Knaccudukarust
[POKATHBIX CTAHOB

CaMOCTOSITENBHOE
U3yYCHHUE
y4eOHO
JIUTEPATYPHI;
BBITIOJIHCHUE
KyPCOBOT'O
HPOEKTa

VYceTHblii onpoc

IIK-1.1, IIK-
1.2, TIK-1.3

1.5 OcHOBHBIE
TEXHOJIOTHYECKHE OTIePAIHH
B IIPOKATHBIX I[eXaX

CaMOCTOSITEbHOE
U3yUYCHHUE
yueOHO
JTATEPATYPHI,
BBITIOJTHEHNE
KypCOBOT'O

YcTHsll ompoc

TK-1.1, TIK-
1.2, IK-1.3




IIPOEKTa

CaMOCTOSITENEHOE
n3ydeHue
eOHo
1.6 YopaBienne Kka4ecTBOM i . TIK-1.1, TIK-
. 15 2 JIUTEpaTyphl; Yerublii onpoc
MPOKATHOM MPOAYKIIUN 1.2, TIK-1.3
BBITIOJTHEHUE
KypCOBOTO
MPOEKTa
HWroro no pazaeny 10 11
2. OG)XUMHO-3ar0TOBOYHOE
MPOU3BOJCTBO
CaMOCTOSITENEHOE
n3ydeHue
2.1 O0wmue HONOKEHUS y4eOHO
. MK-1.1, IK-
KaTHOPOBKH MPOKATHBIX 2,5 0,5 3 JIUTEPaTypHhI, YcrHblit onpoc 12 K-13
BAJIKOB BBIIIOJIHEHUE - '
KypCOBOTO
MPOEKTA.
CaMOCTOSITENEHOE
u3yveHue
yeOHOU
2.2 TIpou3BOACTEO GIIOMOB ”e ) 3 myTe - Vermi omoe | TK-L1 TTK-
1 cI00B ' PaTypeL, P 1.2, IIK-1.3
BBITIOJTHEHUE
KypCOBOTO
MPOEKTA.
CaMOCTOSITEIBHOE
U3ydeHue
yeOHOU
2.3 Tpoussonctso 2,5 3 3 J'II/I);e aTyphl; YcTHbIi onpoc TIK-1.1, TTK-
3arOTOBOK ' PaTyPEL, P 1.2, TIK-1.3
BBITIOJTHEHNE
KypCOBOTO
MPOEKTA.
CaMOCTOSITEIBHOE
U3y4eHne
eOHO
2.4 IIpon3BOACTBO PEIBCOB, 25 3 3 HH};[; ATVDRL: VerHbIi onboc IIK-1.1, TIK-
0aJoK U IIBEIUICPOB ' patyphl, P 1.2,TIK-1.3
BBITIOJTHEHHUE
KypCOBOTO
MPOEKTA.
CaMOCTOSITEIBHOE
n3ydeHue
eOHO
2.5 IIponsBoacTBo i . TIK-1.1, TIK-
N 3 3,5 3,5 JIUTEPATYPHI; YCTHBIN Onpoc
COPTOBBIX MPOQHIICH 1.2, TIK-1.3
BBIIIOJIHCHHUEC
KypCOBOTO
MPOEKTA.
CaMOCTOSITENEHOE
n3y4YeHUe
eOHOM
2.6 Ipoussozctso 3 3 3,5 Jm}:tl: aTypHI; YcTHbIi onpoc TIK-1.1, TTK-
MPOBOJIOKH-KAaTaHKU ' PaTypet, P 1.2, TIK-1.3
BBIIIOJTHCHHUEC
KypCOBOTO
MPOEKTA.
Hroro no paszpeny 16 15 19
3. JIucronpokaTHoe
TPOU3BOJICTBO
CaMOCTOSITENEHOE
3.1 O61ue BOnpockI U3y4YCHHE
t P YACHHS y TK-1.1, TIK-
JUCTOMPOKATHOTO 3 7 yueOHO YerHslii onpoc 12 TIK-1.3
[IPOU3BOJCTBA JIATEPATYypBI; - '

BBIIIOJIHCHUEC




KypCOBOT'O
IPOCKTA.

3.2 Topsiuas npokaTka
JIMCTOB | TI0JIOC

6,3

CaMOCTOSITENbHOE
H3yYCHUE
yueOHOM
JIMTEPATYPHI,
BBITIOJIHCHUE
KypCOBOTO
MPOEKTA.

VYerHbIi onpoc

IK-1.1, IK-
1.2, TIK-1.3

3.3 XonoHasi IpoKaTka
JIMCTOB, MOJIOC U JICHT

CaMOCTOSITENBHOE
H3yYeHUE
yueOHOM
JIMTEPATYPHI,
BBITIOJTHEHUE
KypCOBOTO
MPOEKTA.

VYerHbIi onpoc

IK-1.1, ITK-
1.2, T1IK-1.3

Wroro no pazneny

17,3

4. BonmoumiibHOE MTPOU3BOICTBO

4.1 OOuMe MoHIATUSA O
BOJIOYEHHH MPOBOJIOKH

CaMOCTOSTENBHOE
U3yueHre
yueOHOM

JIMTEPATYPHI,
BBITIOJTHCHUE
KypCOBOT'O
HPOCKTA.

VYerHbIi omipoc

TK-1.1, TIK-
1.2, TIK-1.3

4.2 CopTraMeHT 1
K1accH(UKaUs CTATbHON
IPOBOJIOKU

CaMOCTOSTENBHOE
U3yYCHUE
yueOHOM
JIMTEPATYPHI,
BBITIOJTHEHUE
KypCOBOT'O
HPOCKTA.

VYerHbIi omipoc

TK-1.1, TIK-
1.2, TIK-1.3

4.3 TexHOJIOTHYeCKue
CXEMBI TIPOU3BOJICTBA
CTaJIbHOM ITPOBOJIOKU

CaMOCTOSITEIBHOE
U3yYCHUE
yueOHOM
JTATEPATYpPHI,
BBITIOJTHEHUE
KypCOBOTO
MPOCKTA.

YcTHbIi onpoc

IIK-1.1, IIK-
1.2, IK-1.3

4.4 BoJtoYuIbHBIH
HHCTPYMEHT

CaMOCTOSITEIILHOE
U3y4YCHHE
y4eOHO

JIMTEPATYPHI;
BBITIOJIHCHUE
KyPCOBOT'O
HPOEKTA.

YcTHbIi onpoc

IIK-1.1, IIK-
1.2, IK-1.3

4.5 [lehexThl MPOBOJIOKU U
METO/bI HX
HPEAOTBPALCHHUS

CaMOCTOSTENbHOE
U3yveHue
yueOHO

JTATEPATYPHI,
BBITIOJTHEHHE
KYpPCOBOTO
MPOEKTA.

VYceTHBIM onpoca

TK-1.1, TIK-
1.2, TIK-1.3

4.6 Dx3aMeH

5,15

CaMOCTOATENLHOE
U3yveHue
yueOHO
JIUTEPATyphI

Y CTHBIN ONIPOCHI

TK-1.1, TIK-
1.2, TIK-1.3

HWroro no pazaeny

16

35,15

Hroro 3a CEMECTP

51

34

71,4

OK3aM€H,Kp




Hroro no JUCHUITIIINHE

51

34

71,45

9K3aMeH, KypcoBas
pabota




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnst u3ydeHust JaHHOW JTUCHUILIMHBI B KAYECTBE METOAMYECKOTO MOIX0/1a
MIPUMEHSIETCS TEXHOJIOTHSI KOHCTPYUPOBaHUS yaeOHOM nH(pOpMaIuu, T.€. IPH MOATOTOBKE
npernojaBaTelis K yaeOHOMY MPOIIecCY YUYUTHIBACTCS, UTO U B KAKOM 00beMe U3 U3ydaeMoit
nH(OPMAIIUY JOKHBI YCBOUTH CTY/ICHTHI, YPOBEHB TIOJITOTOBIIEHHOCTH CTYJIEHTOB K
BOCHIPUATHIO Y4€OHOU MH(OPMAIIUK TIO BOITPOCAM MAaTEMAaTUIECKOTO MOACIUPOBAHHUS U
ONTUMU3ALNH TEXHOJIOTMUECKHUX mpoleccoB. [lepen HayaioM 3aHATUN 03HAKOMUTD
CTYJICHTOB C TUTAHUPYEMBIM 00bEMOM YacOB 110 Y4eOHOMY IUIaHY Ha U3YYCHHE JaHHOU
TUCIUIUTMHBL. OOpaTUTh BHUMAaHKE HA TO, KAKOE KOJIMYECTBO YaCOB OTBOJIUTCS HA
CaMOCTOSITENIbHYIO Pa0OTy. DTH Yachl BBIACISIOTCS IS 3aKPEIICHUSI TEOPETHIECKOTO
MaTepuaia, Ha IOJITOTOBKY K MPAaKTHYECKUM 3aHSATHUSM, TIOJITOTOBKY K pyOeKHOMY
KoHTpouI0. [lepen kaxkaoii JeKIueit MpOBOIUTE BEIOOPOYHEII OMPOC IO MaTepUaty
MIPEIBIAYIINX JICKIHA. Pe3ynbTaThl OPOCOB TOKHBI (PUKCHPOBATHCS U YUUTHIBATHCS MPU
BBICTABJICHUY OKOHYATEJIbHOW OIICHKHU 110 JUCIUIUIUHE.

Jlexuu mpoXosT B TpaAUIIMOHHON (hopme, B GopMe JIEKIMI-KOHCYIbTAIUN C
KOJUIEKTUBHBIM OOCYXKICHHEM KaKoro-Iu0o BOIpoca, MpoOIeMbl HIIM COTIOCTaBICHUN
uHdopManuu, uaen, MHeHHUM, penioxeHui. [Ipu 5ToM 1enu TUCKyCCUU TECHO CBSI3aHBI C
TeMoii nekuuu. [IpakTruueckue 3aHATHS CIOCOOCTBYIOT 60Jiee IyOOKOMY OCBOCHHIO
TeopeTuueckoro marepuaina. [Ipu npoBeieHnH NPakKTUUECKUX 3aHATUN YUUTHIBAETCS
CTEIEeHb CAMOCTOSITEIIbHOCTH MX BBIMOJIHEHUSI UX CTYICHTaMU. Y YeOHBIM TIIAHOM
MpeAyCMOTPEHBI UHTEPAKTUBHBIE 3aHATUA. [[pakTHueckue 3aHATHS IPOBOAATCS B BUIE
CEMHHAPOB-IUCKYCCHUI, Ha KOTOPBIX OOCYKIAIOTCS U PEIIAIOTCS MTPAKTUYECKHUE MTPOOIEMbI
Kypca, UCoib3yeTcst padora B komanae. CaMmoctosiTenbHast paboTa CTyI€HTOB CTUMYJIHPYET
CTYJEHTOB K CaMOCTOSTEIbHOU MPOPabOTKE TEM B BBITIOJIHEHHUS JOMAIIHETO 3a/1aHus,
MOATOTOBKE KypCOBOT'O IPOEKTA, MOArOTOBKE K 3a4ETYy.

6 YueOHO-MeTOAUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUS IIPOMEKYTOYHON aTTecTalun
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. Koncrantunos, U. JI. [IpokaTHO-TIpeccoBO-BOIOYMIIBHOE MPOU3BOICTBO : YUEOHUK.
— 2-e u3n. — M. : UTHOPA-M; Kpacuosipck: Cub6. denep. yu-t, 2019. -511 ¢. — (Boicmee
obpasoBanue: bakanaspuat). — www.dx.doi.org/10.12737/3071. - ISBN 978-5-16-009848-
7. - Texcr : anextponnbiit. - URL: https://znanium.com/catalog/product/1009074 (nara
obpamenust: 15.03.2026). — Pexxum mocTyrma: 1Mo moAmucKe.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. Koncrantunos, 1. JI. [IpokaTHO-IIpecCOBO-BOIOYNIBHOE
npon3BocTBO/KoncrantunoBl.JI., CunenpaukoBC.b., IBanoBE.B. - Kpacuosip.: COY,
2015. - 80 c.: ISBN 987-5-7638-3310-2. - TekcT : anekrponHbIi. - URL:
https://znanium.com/catalog/product/549915 (nara obparenus: 10.04.2024). — Pexum
JOCTYyTA: 10 MOIHUCKE.

B) MeToauuyecKkue yKazaHus:
1. JTumapeB A.C., Kacarknna E.I'. MeTtoanueckoe yka3aHueE 1O BBIITOTHEHHUIO
KypcoBoii pa-060Tsl - MaruuTtoropck: MU3n-sBo Maruutoropck. roc. yH-ta uM. I'.1. Hocosa,



2013.
2. JIumapes A.C. Pacuer npon3BOAUTENBHOCTH IPOKATHBIX CTAaHOB. MeToauueckue

yKa3a-Hus JJIs BBIOJTHEHUS IPAKTUYECKON U CaMOCTOATENIbHONM paboThl. - MarHUTOTOPCK:
MITY, 2011.-11c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenue

HaumenoBanue o
1o Ne noroBopa CpoKk neiicTBuUS JIMIICH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHO
Professional
7Zip cB00OOIHO pacnpocTpansemoe [10 0eccpovHO

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JaAaHHBbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBIC CUCTEMBI

HasBanwue kypca Ccbuika
®denepalibHOE TOCYIAPCTBEHHOE OI0KETHOE
yupexaenne «DeaepaabHblii HHCTUTYT URL.: http://www1.fips.ru/
POMBINIJICHHONW COOCTBEHHOCTH»
Hanmonanenas nHGOpManmoHHO-aHATTUTHYECKAsT URL:
cucrema — Poccuiickuii nuaekc HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp
DnekTpoHHas 06aza nepuoandeckux u3ganuii OO0

«BUC» https://eivis.ru/

https://www.rsl.ru/ru/4readers

Poccuiickas ['ocynapctBennas oubnuoreka. Karanoru
/catalogues/

DnekTpoHHbIe pecypchl oudimoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHUYeCKOe ofecneyeHue JUCHUIIMHBI (MO1yJIs1)

MartepuanbHO-TEXHUUECKOE 00ecTieueHNe TUCIUIUIMHBI BKIIOYAEeT:

1. YueOHble ayTUTOpUHU AJIS TPOBECHUS 3aHATHI JIEKIIMOHHOTO THIIA -
MynbTUMeANHBIE CPEACTBA XPaHEHNUs, Iepeladn U MpeICTaBIeH s HH(OpMAIIHH.

2. YueOHble ayTUTOPUU AJIs IPOBEICHUS MPAKTUYECKUX 3aHATHHA, TPYIIIOBBIX U
VHJUBHUYaJIbHBIX KOHCYJIBTALUM, TEKYIErO0 KOHTPOJIA U IPOMEKYTOYHON aTTECTALlUH -
Jlocka, MyJIbTUMEIUUHBINA ITPOEKTOP, IKPaH

3. YueOHble ayJUTOPUU J1J1s BHIIOJIHEHUSI KYPCOBOTO MPOEKTUPOBAHMSL, TOMEIIEHUS
IUIsL CAMOCTOSITENIbHON paboThl o0yyaromuxcs - [lepcoHanbHbIe KOMITBIOTEPHI ¢ TakeToM MS
Office, BeixomoMm B IHTEpHET U C OCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIHOHHO-
00pa3oBaTeNbHYIO CPey YHUBEpPCUTETA

4. ITomerienue 1st XpaHeHHsI ¥ MPOPHUIAKTHYECKOT0 00CTy)KUBaHUS Y4eOHOTO
obopynoBanus - CTeniaxku A7 XpaHeHHs yueOHO-HAIIHBIX TocoOuit 1 yuebHo-
METOANYECKON TOKYMEHTALUH.



IIpunioxenne 1
BBEJIEHUE

Ha Meramnyprudeckux NpeanpUsATHSAX MPOKATHOE MPOU3BOJACTBO SBISIETCS OJHUM U3
BakHeHmux. B OoNbpIIMHCTBE Cily4aeB NMpOKATHBIE IeXa SIBISIOTCS 3aBEPILAIOIIUM 3BEHOM
MPOU3BOJICTBEHHOTO IMKJIA, M WX KOHEYHBIM MIPOIYKT COCTAaBISET OCHOBHYIO YacTh BCEH
OTrpyaeMol TOBapHOM NpoayKIuu KomnaHuh. COBPEMEHHBIM NPOKATHBIA CTaH - 3TO
TEXHOJIOTHYECKUN KOMILJIEKC MOCIEAOBATEIbHO YCTAHOBJICHHBIX MAIIWH, MCHOJIb3YeMbIX MJIs
MOJIyUYEHUsI TPOKATHBIX H3JIENMHA 3a/laHHBIX pPa3MEpOB C HEOOXOAMMBIMH KadeCTBEHHBIMHU
nokasareisiMu. B 3aBucumoctd oT (hOpMBI, pa3MEpPOB U CBOMCTB BBITYCKAEMOW MPOTYKIIUU
MPUMEHSIIOTCSI MPOKATHBIE CTaHbl pa3HbIX TUMOB. OHU KIACCUPHUIMPYIOTCS MO YCTPOUCTBY
pabouux KJeTel, UX B3aUMHOMY PACIOJIOKEHHUIO U JPYTUM IIPU3HAKaM.

[Tpouecchl MPOKATKU HEMPEPHIBHO COBEPIICHCTBYIOTCS, MIPH 3TOM IMPECIEIYIOTCSI MHOTHE
LEIU, BOKHEUIIUMU CPEIU KOTOPBIX SIBIIAIOTCS YJY4ILIEHHE KayecTBa MPOAYKIIUH, CHUKEHUE
pacxoaHoro ko3¢ duirenTa MeTaia U 3Hepro3arpart, MOBIIICHUE TPOU3BOIUTEIBHOCTH TPY/Ia.
CoBeplIeHCTBOBaHUE HAET KaK [0 MYTH CO3JaHUs HOBBIX TEXHOJOTMM M KOHCTPYKIUH
MPOKATHBIX CTAHOB, TaK U MOCPEICTBOM ONTUMHU3AIMU PEKUMOB AePopMaIiK Ha IEHCTBYIOIINX
arperarax.

[Tpon3BOAUTENBHOCTh MPOKATHOIO CTaHa OIpeNesieTcs, MPOMYCKHOM CIOCOOHOCTHIO
paboumx KIIeTeH, a TakKe MPOMYCKHONW CITIOCOOHOCTBIO OT/ICIBHBIX arperaToB, 00eCIeYHBAIOIIIX
BBIMIOJTHEHHE TEXHOJOTHYeCKUX ormepanuii. OrnpeneneHne MPOU3BOIUTEIBHOCTH MPOKATHOTO
CTaHa BKJIIOYAE€T YCTAaHOBJIEHHWE HOPMATHBOB JJIMTEIBHOCTH OTIEJIbHBIX 3JIEMEHTOB IIpoliecca
MPOKATKH, ONTHMAJIBHOIO pa3Beca M pa3MepOB CIUTKOB WM 3arOTOBOK, BBIXOJA TOJHOTO
npokara. Pacderbl MpoOM3BOAUTENBLHOCTH CTaHA MO3BOJSIOT OMNPENEIUTh €ro «y3KHE MecTay
MPOU3BOJICTBEHHOTO LIUKJIA ¥ IPOBECTH MEPOIIPHUATHS 110 UX YCTPAHEHHUIO.

MMPOU3BOJUTEJIBHOCTD ITPOKATHBIX CTAHOB
[Tpon3BOAUTENBHOCTH IPOKATHOI'O CTaHa (arperara) OnpenenseTcss KOJIN4eCTBOM METallla,
IPOKAaTaHHOTO B €IMHUILY BPEMEHH, - 4ac, CMEHY, CyTKH, MECSL], 'O/,

TexHU4YeCKH BO3MOXKHAsI TPOU3BOAUTEIILHOCTD ONpeesieTcs Mo popmysie:

=222, (1)

rae 3600 — konuuecTBO cekyH B yace; G — Macca 3arOTOBKH, T; T — TakT (pUTM) IPOKATKH, C.

TakT npoKaTku — 3TO BpeMs, KOTOPOE MPOXOIUT OT Hayajla IPOKATKU OJHOW 3arOTOBKH J10
Hayaja MpOKAaTKH cienymomeid. B obmieM ciiydae TakT MpPOKAaTKU CKIaJbIBaeTCsd U3 BPEMEHU
HaXO0XJIECHUs METajla B BAJIKAX U BPEMEHM I1a3, HO KOHKPETHOE OMNPEIEIIEHNE ITON BEITUYHHBI
3aBUCHUT OT THIIA CTaHA U TEXHOJOTUH NpokaTku. Y3 popmy:nst (1) BUIHO, UTO TEM MEHBIIIE TaKT
IIPOKATKH TEM BBIILIE IPOU3BOAUTEIBHOCTD CTaHa.

Ha npaxkTuke TeXHHYECKHM BO3MOKHAs IMPOWU3BOJUTENIBHOCTh HHUKOTAA IOJHOCTHIO HE
peanu3yercs, Tak Kak B Ipolecce padoThl HEU30€KHbI pa3InYHbIe MEJIKUEe cOOM, CBA3aHHBIE C
HaCTPOWKOM BAJIKOB M MPHUBAJIKOBOM apMaTypbl, 3a4NCTKOW MMOBEPXHOCTH BAIIKOB, CIy4allHBIMU
3alepkKaMu  packata ¥ T.A. [loaToMy ompenensroT NpakTHUYECKH BO3MOXKHYIO YaCOBYIO

MIPOU3BOIUTENIBHOCTD, /Ui 4ero B popmyiy (1) BBOAAT K03(pPUIMEHT UCTIOIb30BaHUs CTaHA Ky

3600-Gk
[1=———7 1/4,
T

B 3aBucumocTH OT THIIAa CTaHa, COBEPUIEHCTBA KOHCTPYKIMM W OpraHU3alHH
TEXHOJIOTHYECKOT0 Tpoiiecca KodhUIMEHT UCTIONb30BaHUs TPUHUMAIOT B Tipeaenax ot 0,75 1o
0,95. OueBunHO, OoJiee BEICOKHE 3HAUEHUS K;; COOTBETCTBYIOT 00Jiee BBICOKOMY TEXHHUUECKOMY U
OpPTaHHU3AI[MOHHOMY YPOBHIO JKCILTyaTaI[lH CTaHa.

PasnmuyaroT TPOM3BOMUTENLHOCTh CTaHa IO BCAAy H TIO TOJHOH MPOJYKIUH.
[Tpou3BOUTENBEHOCT 1O BCAAY OMPEIENIAIOT, HAPUMED, IPH MPOKATKE CIIMTKOB HA OJIFOMUHTAX
U csionHTax; B 9ToM cirydae BenmmunHa G B gopmynax (1) u (2) — ato macca cnutka. ['opazmo
qare OnpeaeNsiioT MPOU3BOIUTENBHOCTh CTAHOB MO TOJHON MPOAYKIIUHU JUTSI STOTO UCTIOTIB3YIOT
k02 (GUIMEHT pacxoga MeTamna kKp., KOTOPBIA IpeICcTaBiseT cOOOH OTHOIIEHHWE MAacChl
3aroTOBKH K Macce TOTOBBIX u3enuil. [[pon3BoAUTENHHOCTE IO TOJHON MPOAYKIIMH OYyIeT:



3600-Gk
[1=——"1/y,
Tkp.m.
3naueHus kodpduuueHta pacxoga MeTamnaa Kp, UL KOHKPETHBIX TEXHOJOIUH

MMPEACTAaBJIICHEI HHUXKE.

Pacxomnbiii KOADPUITUEHT A1 pa3TUIHBIX TUIIOB CTAHOB

Tun npousBoACTBa Pacxonubiii koaddunmeHT

[Tpon3BoicTBO OJIFOMOB:

- KUIIAIAs CTajlb 1,07 -1,30

- CIIOKOMHas cTajib 1,12 -1,31
[TpouzBoacTBO CiIs100B:

- KAIAIAsa CTallb 1,10-1,21

- CIIOKOWHAA CTalb 1,21 -1,30
HemnpepbIBHO-3ar0TOBOYHBIE CTaHBI 1,02 -1,05
TpyOHO-3arOTOBOYHBIE CTAHBI:

- COPTOBBIC 3aTOTOBKH <1,07

- TpyOHBIE 3arOTOBKU <1,12
PenpcobatouHbIi cTaH:

- PEIBCHI <1,05

- OaJIKM ¥ MIBEJUICPHI <1,06
CopTonpokaTHOE MPOU3BOJICTBO:

- MEIIKOCOPTHOE 1,027 - 1,06

- CPETHECOPTHOE 1,049 — 1,06

- KpYyITHOCOPTHOE 1,070 -1,09

- MPOBOJIOYHOE 1,055 - 1,06

JIBYXKJIETEBOU o
I'opsiaast mpokarka JIMCTOB . HEIpepbIBHBIN
TOJICTOJIMCTOBOM

YIJIEPOAMCTAs KUTISIIAs:

- B JINCTAaX 1,13-1,18 1,04-1,07

- B pyJIOHax - 1,02-1,03
YIJIEPOAUCTAsl CHOKOWHAS U
HU3KOJIETUPOBAHHAS:

- B JINCTAaX 1,16-1,20 1,07-1,12

- B pyJIOHax - 1,04-1,10
JIETUPOBAHHAS:

- B JIAUCTaX 1,18-1,25 1,07-1,12

- B pyJIOHax - 1,04-1,10
XoIoaHas MPOKaTKa JIUCTOB:

- TIOJIOCHI U JIUCTHI U3 YIIIEPOJIUCTON
Y HU3KOJIETUPOBAHHOM CTaln 1,06-1,11

- )KeCTh Oenas u
AIEKTPOJIUTUYECKAS JTyKEHAst 1,06-1,13

- OJIEKTPOTEXHUYECKAs CTaIb <131

OOBIYHO TPOKATHBIM CTaH BBITYCKAaeT HE OJIMH, a MHOro mnpodwuinei (mpoduiepazmMepos);
MPOU3BOIUTENLHOCTh HA KAXKJIOM U3 HUX pa3nuyHa. CpelHIO YacOBYIO MPOU3BOIUTEIBHOCTD

CTaHa pacCUUTHIBAIOT 1O hopMyIie:
100

M= s /4,

My My M,
rae g1, 92, ... g — OIS Kaxaoro mpoduist B 001meM o0beMe BRIMYIIEHHOTO IIpoKaTa 1o macce, %;
Iy, Iy, ... I, — mpOU3BOAUTENHHOCTH MO KaXaA0MY MPOQHITIO, T/4.

st onipeenieHns ToI0BOM TIPOU3BOAUTEIILHOCTH CTaHA HEOOXOIUMO 3HATh (haKTHIECKOE
YHCIIO0 YacoB paboThl B ToAy. COBpeMEHHbIE MPOKATHBIE CTAaHBI B OOJIBIIMHCTBE CBOEM PabOTaIOT
10 HETIPEPHIBHOMY  TpaduKy, OCTaHAaBIINBAsICh TOJIBKO Ha KalluTAJILHEIE u



TUTAHOBO-TIPEAYIPEIUTENbHBIE peMOHTHI. [Ipy 3TOM HOMUHAIBHOE YMCIIO YacOB pabOTHI B TOY
Y, om COCTABIISIET:
Yyom = 24365 — 24 - Cyyp = 8760 — 24 - Cyyp , 4,

e Cypp - YMCIO  CYTOK, 3alUIlAHMPOBAaHHBIX HA  TPOBEJICHUE  KAUTAIbHBIX |
IUTAHOBO-TIPEAYIPEIUTENbHBIX PEMOHTOB (B OonbIIHCTBE ciay4aeB oT 10 10 30 cyTok).

W3 HOMHHAITBFHOTO YHCIIa 4acOB PabOThl HEOOXOAMMBI BBIYECTHh TEKyIIHe NpocTou. OHH
IJIAHUPYIOTCSI B OCHOBHOM JJISl 3aMEHBI BAJIKOB B IMIPOKATHBIX KIIETAX U MEXKCMEHHBIX OCMOTPOB
obopynoBanus. Texymue nmpocron Y., , OepyTcs B IpoleHTaX OT HOMUHAJIBHOTO YHCIIa 4YacoB

paboThI:

k

(_I — T.II.
T 100

Koaddumuent Texymmx npocroeB k., 0OBICHO IpuHUMaeTcs B npeaenax 5-20 %.
Taxum 06pa3zom, hakTHUECKOE YUCIIO YaCOB PAOOTHI Ygyair OYZET:

kT.H.
Ypar = 8760 — 24 - Cigpp — —

Ha mpaktuke ¢axTHdeckoe YHCIO 4YacoB pPadOTHl ISl pa3HBIX CTAaHOB 4Yalle BCETO
HaxoauTes B npeaenax 6500 — 7800 u.

["onoBast mpon3BOAUTENBEHOCTH cTaHa [y, onpenensercs mpou3BeICHUEM CPETHEH YacOBOM
POU3BOIUTEIFHOCTH Ha (PaKTHIECKOE YHCIIO YacOB pabOTHI B TOMY:

Mion = Mep - Ygparr- /4,

Crnenyer OTMETUTH, YTO NMPOU3BOJUTEIFHOCTh CTaHA MOXET MCUHCIATHCS HE TOJIBKO MO
MacC€ roJHOro mpokara, HoO U B CAMHUIAX JIMHBI WJIM IUIOIIAAH, a4 TAKXKC B HITYyKaXx. ECJ'H/I,
HarpuMep, TpeOyeTcst ONpeAeNuTh JUIMHY TPOKATHBIX W3ICIHHA, TO HaIO pa3/ieluTh
MMPONU3BOAUTCIIBHOCTD, BBIPAXKCHHYIO B TOHHAX, HA MAaCCy OAHOI'0O METpa AJIMHBI U3ACINA (T)

Pacxoa MeraJjiiia, MaTepHaJIoB, 3J1eKTPOIHEPTHH

Pacxox wMmeramma Ha eAMHUILy MacChl TOJHOTO TMPOKATa XapaKTEpU3YeTCs IBYMS
nokaszaressiMu: koddumnuenrom pacxonma meramwna kp, u BeixogoM rogHoro BI'. Kax yxe
oTMedanoch, koddduiueHt pacxona Meramia Ky, onpenensercs B BUIE OTHOLIEHUS MacChl
3arOTOBKM K Macce TOTOBOW mpoaykuuu. Beixox rogaoro BI' — sTo BenmumHa, oOparHas
pacxogHoMy KO3 pUIIHEHTY:

“Yyom 9,

“Yyom- Y,

Bl = 1/kpy.

ScHo, uTo KOApPUIIMEHT pacxo/a MeTasula Bcerjaa OoJblIe €UHUIIbI, a BBIXOJ T'OJHOTO —
MeHblIe equHuiel. [loTepn MeTamia B IpOKaTHOM ITPOU3BOJICTBE CKJIAABIBAIOTCA B OCHOBHOM M3
yrapa MeTajia npu Harpese, o0pe3u u 6paka. [Ipu xo10/1HOI poKaTKe Ha4aJIbHOTO HarpeBa Her,
HO UMeeTCsl HeKOTopasi MoTepsi MeTaia py TpaBlieHHH. PacxonHblii ko3 uuueHT MoxeT ObITh
BBIUMCJIEH JJs KaXXIOro OTAEJIbHOTO IMepejiena; TOrjaa IOJIHbIN (CKBO3HOM) Ko3(duiMeHT
pacxoja Oyner:

kp.M. = kp.M.l ’ kp.M.Z Tt kp.M.'
e Kpui®Kpmz - Kpy — Pacxonnbie KOOQGUIMEHTBI HA OTENBHBIX MEPEENaX.

[ToMMMO HMCXOIHOHM 3aroTOBKM, AJsi OCYILIECTBJIEHMSI TEXHOJIOIMYECKOTo IIpoliecca B
NPOKAaTHBIX IeXaX HEOOXOJUMBI MHOTHE Jpyrue MaTephalibl U SHEPrOHOCUTENHU: TOIUIUBO,
AIIEKTPOdHEPIUsl, BOJAA, Map, CKaThlii BO3JyX, CMa30uHble MarTepuansl U ap. Pacxonm atux
MaTEpUajoB BBIPAXKAETCS B COOTBETCTBYIOUIMX €IUHUIAX, OTHECEHHBIX K TOHHE IpOKaTa:
toriiBo M/JIx/T; anexTposneprust — B KBT*u/1; Boga — B v u . K YHUCITY BKHBIX [TOKa3aTeIen
OTHOCHUTCSI TaK)X€ pacxo]] BAJKOB, KOTOPHI Hcuucisercss B Kr/T. KoHKpeTHble NaHHBIE IO
pacxoaHbIM Kod(h(dUIMeHTaM U NMOTPEOJEHUIO Pa3INYHbIX MAaTEpPHaOB U SHEProOHOCUTENIeH Ha
pa3HBIX CTaHaX NPUBEJIECHBI B JAIbHEHIIEM.

[ToHATHO, YTO YeM HWXKE pacXoAHble KOI(PPUIMEHTHl (IpU HaIJIeKalleM KauyecTBe
METAJUIONPOIYKIIMK), TeM 0oJiee pallMOHAIBHBIM U COBEPIICHHBIM SIBISETCS TEXHOJIOTHYECKUN
npouecc, CHUXKEHHE pacXOAHBIX KOI(POUIMEHTOB OJHA M3 TJIABHBIX 3a/ad TEXHUYECKOTO
nporpecca B IPOKaTHOM ITPOU3BOJICTBE.

INPUMEP BBIITIOJIHEHHUES PACUYETA

3adanue. Ha MeTKOoCOPTHOM MPOKATHOM CTaHE U3 3aroTOBKU Maccor 2200 Kr, mMOTy4eHHON

Ha HEMpPEPbIBHO-3arOTOBOYHOM cTaHe mnpou3BoasaT 60% apmarypHoil ctaimu @ 6 mm u 40%



KaTtaHkH 6,5 mm. TakT npokaTku coctasiseT 3 c. Paccunraiite Npon3BOAUTENBHOCTD IPOKATHOTO
CTaHa U ONPEICIINTE BBIXOX TOAHOIO C YY4ETOM BCEX NMPOKATHBIX MIEPENETIOB.

Pewenue
Cxema npouszeoocmea

HerepLIBHOJ'II/ITaH 3aroToBKa

\

y

CoproBoil mpokat

M=

3600-2,2

TeXHUYECKU BO3MOKHAS TIPOU3BOUTEIBLHOCTD:
= 2640,T/4.

[TpakTdeckn BO3MOXKHAas 4aCOBasi IPOU3BOAUTEIBHOCTS!
I1=2640-0,95 = 2508,7/4.
ITpon3BOUTENBHOCTD 110 TOJAHON apMaTypHOU CTaJIN:

2508

[Tpon3BOAUTENBLHOCTD MO TOJIHOW KaTaHKU:

1= o3 ~ 2435,1/4.
2508
IT= m = 2442,T/‘I.

Cpez[H;m JacCcoBas MPOU3BOJUTCIIBHOCTb CTaHa:

100

2435 2442

HomunansHOE 4uClIo 4acoB paboOThI B rO11Y:
Yyom = 8760 — 24 - 10 = 8520u.
Texymue npoctou Y, , 6epyTcs B MPOLIEHTAX OT HOMUHAIBHOIO YHCIIA 4YaCOB paOOTHI:

qT.r[. =

100

DaKTHYECKOE YMCIIO YaCOB PA0OTHI CTaHA:
Yparr = 8760 — 426 = 8334 4. .
["ogoBast MpOU3BOIUTENBHOCTH CTAHA!
Mo, = 2438 - 8334 = 20318292 1/T.

Koadduiment pacxoaa Merania Ipu MPOU3BOJICTBE apMaTyphI:

Kom, = 1,

IT= W = 2438,T/‘1.

>_.8520 =426 4.

03,

Bpixo ronHOro mpu mpon3BOICTBE apMaTYPhI:

Bl =1/1,03

~ 97%

Koaddumnuent pacxona merasnia npu Nporu3BOJICTBE KATAHKHU:
kpn = 1,027,
BbIxos roiHOTO Mpu MPOU3BOACTBE KATAHKH:

BI'=1/1,027 = 97,4%
BAPUAHTBI JJISI BRBINOJHEHUSA CAMOCTOSATEJIBHOM PABOTHI

No Hcxonusl | Macca
N Takt
Bapua | Twum craHa i 3aroToB CopraMeHT cTaHa
MPOKATKH, C
HTa MaTepuan | Ku, T
1 Tpuo Karansrii 30 50 Jluct TonmmuHa: 2 MM (40%),
(JTayra) cis10 4mm (20%), 6 MM (40%)
2 HenpepriBa | JluToit 35 5 Jluct tonmuna: 2 mm (30%), 2,5
bt [IICTTI cis10 MM (20%), 3 mm (50%)
Karansbrit JIuct TonmuHa:
3 TIC o156 40 35 10 My (80%), 16 My (20%).
4 ZO_B?KOBH Pynon 15 6 KEeCTh
JIuct TonmuHa:
5 HICXIT | Pynon | 25 4 1,5 wm (70%) 1,75 (30%)




PesepcuBH

JIuct
TOJIIIIHA:

6 | wiicranxm| FYR 20 35 1,25 vm (90%)
1,6 MM (10%)
Hernpepsl Kpyr 8 (50%)
7 “f{if;‘;;gf B mhTas | 2,5 3 Kpyr 10 (30%)
3aroTOBKa Ksagpar 6 (20%)
Cpenunecop Kpyr 16 (50%)
8 THBIA CTaH buiom 4 4 Kpyr 18(50%)
g | Kpymiocop | p 6 4 Vrosok 16 (100%)
THBIM CTaH
Henpepst o
10 HvaBOHOqH BHO JIUTast 2,2 3 Kpyr 6 (30%)
BIii CTaH Kpyr 6,5 (70%)
3aroToBKa

©CoNoO~wWDE

Urto Takoe MpOU3BOAUTENBHOCTH MPOKATHBIX CTAHOB?

UTto Takoe TaKT MPOKaTKu?
Juis yero He0OXOAMMO 3HATH MPOU3BOTUTENHFHOCTH IPOKATHBIX CTAHOB?

Ot4ero 3aBUCHT IIPOU3BOAUTEIIbCHOTDH ITPOKATHBIX CTaHOB?

Yt0 Takoe BBIXO I'OJHOIr0?

Jig gero HykeH pacXonHbIi ko3 pumreHT?

KoHTpoJibHBIE BOIPOCHI

Ort4ero 3aBucT K03 PHIIEeHT pacxoaa MeTaymuia?

Kakoe konn4ecTBo 4acoB pabOTAIOT MIPOKATHBIE CTAHBI?
. HAns gero npuMeHsieTcst KOAGGUIMEHT UCTIONB30BaHHs?

10 Kak paccunTtBaercs ronoBas IpOU3BOAUTEIEHOCTh IPOKATHBIX CTAHOB?




IIpunioxenne 2
OueHo4HbIE CpPeICTBA A5 NPOBeIeHUs] IPOMEKYTOUHOH aTTecTAlMN

a) Ilnannpyembie pe3yabTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA JIsl IPOBEAeHHU
MPOMEKYTOYHOM aTTEeCTALMU:

Kogx
HWHJUKaTOpa

HNHaukaTop JOCTHKEHUS
KOMIIETECHIINH

OrneHouHBIE CpeACTBa

TIK-1 Cnocoben OPraHMU30BbIBATHL MCPONIPUATHUA 11O TTPOBEIACHUTIO HUCIIBITAHUM U KOHTPOJI0 Ka4€CTBA Ha BCEX CTAAUAX
IMMPOU3BOJACTBCHHOI'O ITpoLE€CCa

[K-1.1

AHanM3upyeT COCTOSHHE
KavyecTBa Ha
IIPOU3BO/ICTBE

Ilepeuenv meopemuyeckux 60npoCos K 3a4eny:

1. OOmas xapakTepUCTHKa METAJUTypTUYECKOT0 MPOM3BOACTBA
2. CTpyKTypa MpOKaTHOTO IIPOU3BOJICTBA

3. OcHOBHBIE BUIBI IPOKATHON TPOIYKITHH

4. Knmaccuukamus mpoKaTHEIX CTaHOB

5. OCHOBHBIE TEXHOJIOTHIECKUE ONIEPAIINU B MPOKATHBIX IIEXaX
6. O01IHE MONOKESHNS KATHOPOBKH MPOKATHBIX BAaJIKOB

7. OcoOeHHOCTH peskuMa 00KaTHH MIPU IPOKATKE CIIIO0B

8. CKOpOCTHOI peXXrM MPOKATKU

9. OCoOEHHOCTH JaYXCIUTKOBOW MPOKATKH

10. CopraMeHT 3ar0TOBOK

11. Tumsl cTaHOB AJIS IPOU3BOACTBA 3aTOTOBOK

12. TIpon3BOACTBO 3arOTOBOK Ha HENPEPHIBHO-3aTOTOBOYHBIX CTaHAX
13. TIpom3BOACTBO 3arOTOBOK Ha TPY003aroTOBOYHBIX CTaHAX
14. JedexTsr 3aroTOBOK

15. CoprameHT penbcoB, OAIOK U IIBEIUICPOB

16. Twunsl cTaHOB AJIS MPOM3BOACTBA PEITHCOB, OAIOK U IIBEIUICPOB
17. TexHOIOTHYECKHE ONIEPALINH IIPH TIPOU3BOJICTBE PEIHCOB
18. KoHcepsamusi, yrakoBKa 1 XpaHSHHE TPOBOJIOKH

19. YcTpoHcTBO U MaTepHall BOJIOK

Ilepeuenv mem Kypcogwix pabom

1. TexHOMOTHS NPOU3BOACTBA METAIONPOLYKIHH

IK-1.2

OpraHusyeT W HpOBOAUT
UCTIBITAHUAS ~ TPOAYKIHH
Ha BCEX CTATHSAX
MIPOU3BOICTBEHHOTO
nporecca

Ilepeuenv meopemuueckux 60npocos K 3auemy:

1. MeToabl MeXaHMYECKHX HCHBITAHUI MPOBOJIOKU MPEIOTBPALICHUIO U
YCTpaHEHUIO

2. ledekTbl TroOpsYEKATAaHBIX IJIUCTOB U
MIPEJIOTBPALICHUIO ¥ YCTPAHSHUIO

3. JedexTr! 0:110MOB U ci15100B

4. Tumel CTaHOB TOPSUCH MPOKATKA

5. PacmionoxeHnne 000pyAoBaHHUS TOJICTOIHUCTOBBIX CTAHOB

6. TexHoIOTrHs TPOKATKH TOJICTBIX JINCTOB

7. Matepuai 1 npoQHINPOBKA BAIKOB TOJICTOIUCTOBBIX CTAHOB

8. Xapaxkrepucruka MIMPOKOIIOJIOCHBIX HeTpepbIBHBIX "
MOJIyHEIIPEPHIBHBIX CTAHOB

9. TexHousorus ropsueii MPOKaTKy IHUPOKHUX MOJIOC

10. Marepran W TPOQHIINPOBKA BAJIKOB IIMPOKOIMOJIOCHBIX CTaHOB
ropsiueit

MIPOKATKH

11. O6mrast XxapaKTepUCTHKA TIPOM3BOJICTBA XOJIOHOKATAHBIX JTUCTOB

12. Tumbl cTaHOB XOJIOTHON TIPOKATKH

13. TexHonornss  IPOM3BOJACTBA  XOJOAHOKATaHbBIX
YIJIEPOAUCTON CTaIu

14. OcoOGeHHOCTH MPOU3BOJICTBA KECTH

15. Marepuan 1 npopIMPOBKa BAIKOB CTAHOB XOJIOJHON MPOKATKH
16. OO1IHe MOHATHS O BOJOYCHUE MPOBOJIOKH

17. CoprameHT 1 KJ1acCU(HUKALINSA CTATBHOHN MIPOBOJIOKH

18. Knaccugukariust BOJIOYNIBHBIX MAIITHH

Iepeuenv mem Kypcogwvix pabom

1. TexHonOTrHs NPOU3BOJCTBA METAJIIONPOTYKIIUH

oJoCc, MEpbl IO HUX

JINCTOB nu3

[K-1.3

Opranusyer ¥ HOpOBOAUT
KOHTPOJIb KauyecTBa Ha

BCEX CTAIUSAX
MPOM3BOJICTBEHHOTO
npotecca

Hepel{eﬂb meopemudecKux 60npocoes K savemy.

1. O,Z[HOKpaTHI)IC BOJIOYHMJIbHBIC MAllIMHBI

2. MHOFOKpaTHLIC BOJIOUHUJIbHBIC MalllrHbI (¢{0)
IMPOBOJIOKH

3. MHOFOKpaTHBIe BOJIOYHMJIBHBIC MAIIIMHBI Mara3uHHOI'O THUIIA

4, MHOFOKpaTHBIe BOJIOYHUJIBHBIC MaIIrHbI C CHHXpOHI/ISaHHeﬁ

CKOJIb’)KCHHUEM




Kogn
HWHIUKATOpa

Wuaukatop TOCTHKECHUS
KOMIICTCHIIHH

OrneHouHbIE CpeACTBa

CKOPOCTEH IMPOMEXYTOUHBIX OapabaHoB

5. BcnomoratensHoe 000py0BaHKE [Tl BOJIOYEHHS IIPOBOJIOKU

6. OcHOBHbIE y3IIbI ¥ JICTAJI BOJIOYHIIBHBIX MaIlIMH

7. TexHojorusi TPOU3BOICTBA IPOBOJOKK U3 HU3KOYIJIEPOIHMCTOM
CTan

8. TpaBiieHHe 1 HOATOTOBKA IIPOBOJIOKH K BOJIOYCHHIO

9. TexHonmoruueckuii mporecc MPOU3BOACTBA JBYTaBPOBBIX OalloK H
IIBEJICPOB

10. dedexTsr penbcoB, OANOK U MIBEIIICPOB

11. CopramMeHT COpPTOBBIX POpUIIEeH

12. Tuns! cTaHOB AJISl TPOU3BOICTBA COPTOBBIX MpoQuieh

13. TexHoJOTHYECKHE ONIEpaALH ITPY TIPOU3BOJICTBE COPTOBOH CTAIH

14. ledekTsl cOpTOBOIA cTATH

15. CopramMeHT POBOJIOKH-KaTaHKU

16. Tunbl MPOBOJIOYHBIX CTAHOB

17. TexHOJIOTHYECKHUE MIPOLIECCH IIPH IIPOU3BOCTBE IIPOBOJIOKU-KATAHKH
18. CopraMeHT JINCTOBOTO MIpOKaTa

19. TpeboBaHUs K TUCTOBOH MPOIYKIINN

Ilepeuenv mem Kypcogwix pabom

1. TexHONIOrusi NPOU3BOACTBA METAUIONPOIYKIIHU




